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§28. Effects of the Bootstrap Current on 
Magnetic Islands 
Kanno, R., Nakajima, N., Hayashi, T., Okamoto, M. 
The revised HIKT code is applied to a helias equi-
librium with the field period of 1\1 = 5 and the magnetic 
field strength of Eo = 4 T at the magnetic axis, where 
there is no island in the vacuum magnetic field struc-
ture. For the central beta value 130 = 8.5 %, the mag-
netic field structure of the helias equilibrium is shown 
in Fig.1 under the currentless condition, and the island 
chain with the rotational transform of t/211 = 5/6 is gen-
erated. From this figure we easily conclude that there 
exist the closed magnetic surfaces in the equilibrium, 
and the magnetic coordinates can be constructed. The 
pressure profile becomes flat in the island region. In this 
region the bootstrap current should be zero, according 
to the idea of the B-step. If the bootstrap current is 
calculated actually by using the equilibrium quantities 
for this case, the profile of the net current is described 
with the rotational transform in Fig.2. Here we define in 
Fig.2 that the temperature and the. density at the mag-
netic axis, To and no. are equal to 1.8 ke V and 7.8 x 1020 
1/m3 , respectively. The zero net current appears in the 
island region with ['/271 = 5/6 and the total value of the 
net current is estimated to be about 4 kA for this case. 
Continuing the revised HINT computation, we have 
the final result as shown in Fig.3. The islands at t/211 = 
5/6 are suppressed by the effects of the self-consistent 
bootstrap current. Profiles of the bootstrap current and 
the rotational transform are given in Fig.4. The net cur-
rent makes a rapid ascent of the rotational transform at 
t/271 = 5/6 as compared with the currentless case, alld 
as a result the island region is healed and reduced to a 
rational surface. 
vVe continue to study the effects of the self-consistent 
bootstrap current in order to understand the physical 
mechanism of the island suppression and especially fo-
cus on the relation to the 'self-healing' mechanism. 
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Fig.1 Poincare plot.s of magnet.ic field lines for a cur-
rentless helias equilibrium. Here, the value of the 
magnetic field strength at the magnetic a.xis is 
given as Eo = 4 T. 
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Fig.2 Profiles of the bootstrap current and the rota-
tional transform are given as functions of the miner 
radius, T / a <X -/if. To = 1.8 ke V and no = 
7.8 x 1020 1/m3 are given. 
Fig.3 Poincare plots of magnetic field lines for the he-
lias equilibrium 'with the self-consistent bootstrap 
current of about 7 kA. 
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Fig.4 Profiles of the bootstrap current. and t.he rota-
tional transform for the final result. To = 2 ke V . 
and no = 6.8 x 1020 1/m:3 are defined. 
